From: Lancey, Susan

To: Gold, Ruth (DEM)

Cc: Bird, Patrick; Aleida Whitney (Aleida.whitney@dem.ri.gov)

Subject: RE: [EXTERNAL] : RE: Pyrolysis Application for medical waste treatment facility in Rhode Island
Date: Wednesday, January 29, 2020 2:41:00 PM

Attachments: Medrecycler - BLOCK FLOW DIAGRAM REV 7.pdf

2015 final e-Cycling ADI.pdf

Aemerge Applicability Determination 2017 04 07.pdf
Aemerge RedPak Applicability Determination 2018 10 31.pdf
ETI USEPA Pyrolysis Letter.pdf

Hi Ruth,

Thank you for the flow diagram for the medical waste treatment facility being planned in Rhode
Island. Could you get us a more detailed written description about the unit and process that we can
review to give us a better idea of whether the unit may be regulated under Part 60 Subpart Ec?

The Part 60 Subpart Ec HIMW!I rule has an exclusion for pyrolysis units, however, in the past we have
taken a narrow view of units that qualify for this exclusion. We have issued several written
determinations for units that describe themselves as pyrolysis units, but we found the units did not
meet the definition of pyrolysis in the HIMWI rule. | am attaching a few determination letters about
this issue.

Let us know if you have any questions. Thanks,

Susan Lancey

U.S. EPA New England

5 Post Office Square

Suite 100 (Mail Code: 05-2)

Boston, MA 02109

Phone: (617) 918-1656

From: Gold, Ruth (DEM) <ruth.gold@dem.ri.gov>

Sent: Monday, January 27, 2020 12:25 PM

To: Bird, Patrick <Bird.Patrick@epa.gov>

Cc: Lancey, Susan <lancey.susan@epa.gov>

Subject: RE: [EXTERNAL] : RE: Pyrolysis Application for medical waste treatment facility in Rhode
Island

Pat,

They did not mention any federal rules in the application.
Ruth A. Gold

Supervisor — Permitting

Office of Air Resources

RI Dept. of Environmental Management

235 Promenade Street

Providence, RI 02908

Tel: 401-222-2808, Ext. 7110

Web: http://www.dem.ri.gov/programs/air/

From: Bird, Patrick <Bird.Patrick@epa.gov>
Sent: Mon, 01/27/20 11:57 AM

To: Gold, Ruth (DEM) <ruth.gold@dem.ri.gov>
Cc: Lancey, Susan <lancey.susan@epa.gov>
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DEC 2 2 2015
ASSISTANT ADMINISTRATOR
FOR ENFORCEMENT AND
COMPLIANCE ASSURANCE
Tony Skatell

eCycling International, LLC
538 Multitex Street
Ulmer, SC 29849

Dear Mr. Skatell

This is in response to your email of July 31, 2015, to Marcia Mia of my staff, requesting a
determination of applicability for a planned project by eCycling International LLC (eCycling)
under 40 CFR part 60 subpart Ec — Standards of Performance for New Stationary Source:
Hospital/Medical/Infectious Waste Incinerators (HMIWTI). eCycling is proposing to install a
Plasma Assisted Pyrolytic System (PAPS), developed by Paragon Waste Solutions, LLC, in
Ulmer, SC. You had previously submitted a permit application and supporting information to
the South Carolina Department of Health and Environmental Control (DHEC), and which they
provided to us under separate cover. In addition to these materials, staff from the Office of Air
Quality Planning and Standards (OAQPS), Office of Compliance (OC), Office of General
Counsel (OGC), EPA Region IV, SC DHEC, and Paragon Waste Solutions, LLC, have had
several phone calls and email exchanges with you to discuss additional details. According to the
information you provided to us, we developed the following summary which we will use to make
our determination. We shared this summary with you, prior to making this determination, to
ensure that we were in agreement on the details that you provided. In addition to the details
provided, there was discussion as to whether the exemption at §60.50c(f) for “any pyrolysis unit”
might apply to the PAPS. On the basis of the details you provided, EPA has determined that the
exemption for “any pyrolysis unit” does not apply. Furthermore, if constructed and operated as
described, the PAPS will be subject to 40 CFR part 60 subpart Ec (HMIWTI standards).

Background

1. The system is described technically as a “plasma assisted pyrolytic system” (PAPS) with
a trademark name “Coronal.ux”.

2. The system will be installed by eCycling in Ulmer SC.

3. The system will be used to destroy hospital, medical and infectious waste with no energy
recovery or subsequent use of the gaseous emissions stream.
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4. Based on the construction date, if subject to HMIWI standards, the unit would be a new
source. ’

CoronalLux system

1. The CoronalLux system consists of three chambers:
a. Primary Chamber
b. Low energy plasma chamber
c. Residence chamber

2. The system can process approximately 2000 pounds of waste per batch ahd each batch
takes approximately four to six hours to complete depending on the nature, density and
composition of the waste.

3. The system is integrated such that streams generated from the primary chamber flow
directly to the low energy plasma chamber to the residence chamber. This flow occurs
continuously within the batch.

4. After the low energy plasma chamber, the stream is routed to the residence chamber. In
the event the waste would contain precursors for the formation of acidic gasses, an insert
containing a caustic scrubber would be introduced within the residence chamber and the
gas routed through the insert in the residence chamber.!

Primary Chamber

1. The primary chamber has two natural gas burners. The flame from the natural gas burner
is directed into the primary chamber. In order to insure that the flame does not come in
direct contact with the waste, eCycling will install a metal shield to completely cover the
flame.

2. The natural gas burner is operated “rich” to limit excess air introduced into the primary
chamber.

3. The burners heat the primary chamber and initiate the process by reaching ignition
temperature of the waste, but the burner flame does not directly contact the waste for
such ignition.

4. The natural gas burners will turn off once the desired temperature is reached, but will
then modulate on and off throughout the process to maintain the temperature in the
primary chamber when waste flow is inconsistent (eCycling states that this is often the

case). When the burners are “on” the burner flame(s) will not come in direct contact with

the waste.

5. Operating temperature is 600-900F, but can reach as high as 1500F, depending on the
nature of the waste. Specifically, towards the end of the cycle the temperature will be
increased to maximize the removal of carbon from the ash.

* This determination is not predicated on whether a caustic scrubber is installed. eCycling should

work with their delegated authority to determine whether a caustic scrubber will be needed.
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6.

The chamber is endothermic? as demonstrated by the heat load provided by the burners.
The burners inject as many as 6 million BTU per hour. The added heat is needed when
the “gases” coming off the waste are inconsistent. The gases coming out of the first
chamber are hot in order to maintain temperature in the rest of the system. The initial
phases are where most of the H>O is formed, and the cooling effect of the water due to its
high specific heat works to keep temperatures low. The large volume of gases during the
initial stages also maintains a constant flow, carrying heat away. As the reaction proceeds
to its end, the water is entirely depleted and does not provide any cooling. The flow out
of the chamber drops significantly, so the system tends to sit as a hot box due to the
extensive insulation. At the end of the batch there also tends to form more short chain
hydrocarbons than long chain hydrocarbons, and the short chains tend to have a higher
calorific value when they decompose, which pushes the temperature up.

The typical operating conditions for the primary chamber include an initial purge cycle
prior to ignition of the burners. This is a safety feature to ensure there are no combustible
components in the atmosphere surrounding the waste.® The purge cycle is preset and runs
for two minutes. Following the purge the air inlet valves automatically close, and the
burner ignition sequence begins. The suction fan acting on the chamber runs continually
during the cycle, with the chamber under a vacuum of approximately 8-10 inches of
water column (approximately 1/3 psi). Most of the air is evacuated following the closure
of the valves, and the small amount of remaining air is immediately consumed when the
burners turn on. No oxygen is added and the burner runs fuel rich to avoid excess air
being introduced. Once the burners turn on, the chamber fills with burner combustion
gases and the fan runs continuously to evacuate the chamber and keep it under vacuum.
Once the waste begins to break down, the gases coming from the waste also fill the
chamber. The primary chamber volatilizes any intermediate char, oils, or related
products to produce a gas such that the composition of the chamber will consist of
hydrocarbons, CO2, H2O, CO, Oil droplets, soot, tar, and associated compounds.

Low Energy Plasma Chamber

1.

2,
3.

4,

Resultant gas from Step “7” above enters the low energy plasma chamber. eCycling
refers to this gas as “smoke.”

There is one natural gas burner located in the plasma chamber.

The chamber operates at approximately 1200F to 1500 F depending on the BTU value of
the “smoke” generated.

The process is a free radical accelerated oxidation process.

2 Based on the temperature profiles that you provided for the primary chamber, EPA is not
convinced that the entire process within the primary chamber is endothermic. However, for the
reasons discussed in the body of our response, we are not basing our determination on whether
the chamber is a pyrolysis unit; ergo, whether the process in the primary chamber is endothermic
does not have bearing.

3 Based on the temperature profiles that you provided for the primary chamber, EPA is not
convinced that the chamber is evacuated. See discussion in the body of the letter.
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5. The low energy plasma system* is best described as an electron gun where the gun
creates an electron cascade at the end of the tube and releases these electrons into the
chamber.

6. The electron gun is not a high temperature source. The electrons have a low thermal
load, but very high kinetic energy.

7. The electrons generated in this way collide with molecules in the chamber, and in turn
ionize those molecules. The ionized molecules of free radicals formed in turn react with
the hydrocarbon stream to accelerate the free radical oxidation process that naturally
takes place with hydrocarbons.

8. The process is exothermic.

9. The only “conventional combustion” in the plasma chamber is from the burner used to
maintain the temperature constantly and at the set point.

Residence Chamber

1. The purpose of the chamber is to complete the oxidation process of the remaining carbon
based particulates. The particles are in the ppm range, making it impossible to create a
conventional “flame” or “combustion.”

. There is one natural gas burner in the residence chamber.
3. The temperature of the residence chamber is approximately 1450F.

EPA Response

According to §60.50c, the affected facility to which 40 CFR part 60 subpart Ec applies is each
individual hospital/medical/infectious waste incinerator (HMIWTI) constructed, in relevant part,
after December 1, 2008. HMIWTI is defined at §60.51c as “any device that combusts any amount
of hospital waste and/or medical/infectious waste.” eCycling provides that the CoronalLux |
system will be used to destroy hospital, medical and infectious waste and will be constructed-
after December 1, 2008.

There is an exemption at §60.50c(f) for “any pyrolysis unit” where the term “pyrolysis” is
defined at §60.51c as the “endothermic gasification of hospital waste and/or medical/infectious
waste using external energy.”

We do not believe that the exemption for “any pyrolysis unit” is applicable to the Coronalux
system. In past communications with EPA (see July 21, 2015, email from Fortunato Villamagna
(Paragon Waste Solutions, LLC) to Marcia Mia (EPA)), the process in the primary chamber of

* See “Using Non-Thermal Plasma to Control Air Pollutants” EPA-456/R-05-001; February
2005

* EPA discussed pyrolysis in the June 20, 1996 re-proposal for HMIWI (see 61 FR 31736) and
concurrently developed a draft regulation for pyrolysis units (see Legacy Air Docket A-91-61,
Item IV-B-56). In the September 15, 1997 final rule (see 62 FR 48348) EPA deferred on
developing standards for pyrolysis units and determined that the HMIWI standards were not
appropriate for pyrolysis units. Subsequently, the exemption and definition of “pyrolysis unit”
was promulgated at §§60.50c(f) and 60.51c, respectively.
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the CoronalLux system has been described by you as a “pyrolysis” process, however, additional
information that we obtained from you indicate that the three chambers (primary, low energy
plasma and residence) operate as a system and therefore we should evaluate them as a system.
This is because the gas stream generated in one unit is immediately and continuously routed to
the next unit and the operation of the prior unit is integral to the operation of the subsequent unit.
Emissions are not emitted to the atmosphere until the gases have passed through all three
chambers. Some of the units, according to your explanations, are endothermic (e.g., the primary
chamber) while some are exothermic (e.g., the low energy plasma chamber and residence
chamber). Therefore, because the CoronoLux system is not “endothermic™ throughout the
system, we do not believe that the CoronaLux system meets the exemption for “any pyrolysis
unit” as “pyrolysis” is defined in the HMIWI standards. However, this alone does not mean that
the system is therefore subject to the HMIWI standards.

In the February 27, 1995 proposed rule®, we describe a typical HMIWI design system:

In each of the design systems, sequential combustion operations typically are carried out
in two separate chambers: primary and secondary. In the primary chamber, the waste is
loaded and ignited, the volatile organic components driven off, and the nonvolatile
materials combusted to ash. The volatile organic components released from the primary
chamber are combusted in the secondary chamber. (See 60 FR 10670).

We promulgated the definition of the two chambers as follows:

Primary Chamber means the chamber in an HMIWT that receives waste material, in
which the waste is ignited, and from which ash is removed.

And

Secondary chamber means a component of the HMIWT that receives combustion gases
from the primary chamber and in which the combustion process is completed.
See §60.51c Definitions.

As provided in your description, the Coronalux primary chamber volatilizes any intermediate
char, oils, or related products to produce a gas that contains hydrocarbons, oil droplets (aerosol),
some carbon particulate, carbon monoxide, and other trace components in an endothermic
system using low levels of oxygen and no direct contact with a flame. Your description of the
Coronalux primary chamber also provides that the design will prohibit the ignition of the waste
by the flame by the metal shield installation which will completely coverthe flame and that the
temperature profile of the CoronaLux primary chamber will preclude auto-ignition of the waste.

§ The 1995 proposal was largely changed by the 1996 re-proposal. However, neither the
definitions of “primary” and “secondary” chamber, nor the basic description of the HMIW
incinerator as consisting of a “primary” and “secondary” chamber were altered by the re-
proposal. In fact, the 1996 re-proposal discussed the use of the “primary” chamber as a method
of determining the size of the HMIWI.






However, in an email of September 9, 2015, you provided temperature plots of a similar unit’
(See Figure 1) and described those plots as follows:

...the temperature profile shows a 6 minute purge cycle, followed by the burners turning
on in the main chamber. The inflection in the graph is a clear indication of the change.
During the first iteration the burners are on for about two minutes, and then turned off —
note the slope change in the line. The burners come on once more during the second
iteration, run for less than a minute until the slope changes again, and then (in this case)
were off for the rest of the run. They would have turned back on if the temperature had
dropped to the low temperature set point on the PLC, but this did not happen.

The air valves started to close slightly before the burners came on. The waste begins to
off-gas at the 500F mark, and based on the additive (slope 2 is > slope 1) inflection in the
line should be off-gassing sustainably by 700F. At that point the burner and air (burner) is

off.
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7EPA understands that a plot specific to the eCycling unit has not been generated as the unit is
not operational. According to your email “[eCycling] will need to work out the specifics for e-
Cycling, but the pattern will be approximately correct.”






We believe that it is evidenced by the temperature profile that beginning at the “34” mark and
within the next approximately six minutes (to about the “40” mark) the process is combustion, as
the temperature rises even with the burners off. We also believe that combustion is contributing
to some extent to the ability of the 1000 ft3 refractory lined chamber materials to go from 100° F
to 1500 °F within 8 min and hold the heat at 1200° F for 2 hours. Finally, from the description
you provide of the primary chamber (see Item 3 and 5 from the “Primary Chamber” fact pattern),
you describe “ignition temperature of the waste”. This conforms to the definition of the
“primary chamber” as in the HMIWI rule: )

Primary Chamber means the chamber in an HMIWI that receives waste material, in
which the waste is ignited, and from which ash is removed. (See §60.51c)

The gas from the CoronoLux primary chamber is routed to the low energy plasma chamber
where the gases are exposed to a low energy electron gun. The low energy electron gun creates
an electron cascade at the end of the tube and releases these electrons into the chamber. You
state that the electron gun is not a high temperature source and is characterized by a low thermal
load, with very high kinetic energy. The high kinetic energy of the electrons cause the electrons
to collide with molecules in the chamber, and in turn ionize those molecules, creating free
radicals. The ionized molecules of free radicals formed subsequently react with the hydrocarbon
stream to accelerate the free radical oxidation process that naturally takes place with
hydrocarbons. This stream is subsequently routed to the residence chamber where the oxidation
process is completed.

Since we have determined that the Coronallux primary chamber is a “primary chamber” as that
term is defined at §60.51c, we next evaluate the low energy plasma chamber and the residence
chamber as “secondary chambers” under the same section. Both chambers meet the definition of
“a component of the HMIWI that receives combustion gases from the primary chamber” (since
we determined that the primary chamber is conducting combustion during at least part of the
process) and “in which the combustion process is completed” (because the low energy plasma
chamber and residence chamber complete the process which is initiated in the primary chamber).

Therefore, we believe that the Coronalux system is subject to 40 CFR part 60 subpart Ec.

This determination 1s based on the fact pattern that was mutually agreed upon between eCycling
and US EPA. Should any of the fact pattern change, then a new applicability determination may
need to be made. This determination was coordinated with the Office of Air Quality Planning
and Standards, the Office of General Counsel and EPA Region IV. If you have any questions,
please contact my staff, Marcia Mia, at (202)564-7042.

Sincerely,

20 Mo

Edward JMMessina, Director
Monitoring, Assistance and Media Programs Division
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Cc:

Bec:

Fortunato Villamagna, Paragon Waste Solutions
Elizabeth Basil, SCDHEC

Diana Zakrzwski, SCDHEC

Veronica Barringer, SCDHEC

Nabanita Modak, OAPQS
Amy Hambrick, OAQPS
David Cozzie, OAQPS
Mike Thrift, OGC

Stan Kukier, R4
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Landon Miller 7 2["7
Aemerge RedPak Services Southern California, LLC APR 0
9600 E Avenue

Hesperia, California 92345

Re:  Applicability determination of 40 CFR Part 60, Subpart Ec — Standards of Performance
for New Stationary Source: Hospital/Medical/Infectious Waste Incinerators to proposed
project by Aemerge RedPak Services Southern California, LLC

Dear Mr. Miller,

This letter responds to your request, via email to Matt Salazar of my staff, for an applicability
determination as referenced above. Aemerge is proposing construction of a system in Hesperia,
CA for the destruction of hospital/medical/infectious waste (HMIW). Based on the information
you provided to us, the EPA has determined that the exemption at 40 C.F.R. 60.51c in 40 CFR
Part 60, Subpart Ec (HMIWI standards) for “any pyrolysis unit” would not apply to the Aemerge
system. Furthermore, if constructed and operated as described, the system would be subject to
the HMIWT standards.

EPA Response

In your letter, you provide the following information about the proposed project:

1. The Aemerge system consists of three components:
a. Carbonizer
b. Thermal Oxidizer
c. Heat recovery steam generator
2. The first component within the system, the Aemerge carbonizer unit, is described as an
inert gas “‘carbonization” process; i.e., the culmination of pyrolysis where carbonaceous
material is converted to elemental carbon by reduction (the opposite of oxidation).
3. The Aemerge carbonizer unit is designed to process 5,800 pounds per hour of medical
waste.
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4. The Aemerge carbonizer unit is endothermic.'

The waste processed in the Aemerge carbonizer unit? is contained in a sealed chamber

(muffle) that receives indirect heat from an outer jacket that can be heated with natural

gas or electric heat. The outer jacket is completely isolated from the inner muffle.

6. The Aemerge carbonizer unit uses nitrogen to blanket the waste material as it travels
down the muffle by way of the drag chain. The nitrogen blanket and negative pressure in
the muffle are designed to eliminate combustion and combine with high pyrolytic heat
from the outer jacket to drive off volatiles from the waste in the carbonizer unit.

7. The intent of the design of the Aemerge carbonizer unit is to produce a high quality
carbon with minimal ash. Example products are carbon that can be used as pigment for
black coloration and char that can be charged with nutrient for landscape application.

8. The Aemerge carbonizer unit also will generate a synthetic gas (syngas), the composition
of which will be largely methane.

9. The syngas then will be combusted in the second component of the Aemerge system - the
thermal oxidizer.

10. The resultant heat from the thermal oxidizer is used in the third component of the
system - the heat recovery steam generator (HRSG).3

11. Based on the construction date, if subject to the HMIWI standards, the applicable units
comprising the Aemerge system would be a new source.

W

In accordance with §60.50c, the affected facility to which the HMIWI standards apply is each
individual HMIWI constructed, in relevant part, after December 1, 2008. HMIWI is defined at
§60.51c as “any device that combusts any amount of hospital waste and/or medical/infectious
waste.” Aemerge provides that the system as a whole will be used to destroy hospital, medical,
and infectious waste, and will be constructed after December 1, 2008.

There is an exemption at §60.50c(f) for “any pyrolysis unit” where the term “pyrolysis” is
defined at §60.51c as the “endothermic gasification of hospital waste and/or medical/infectious
waste using external energy.”™ :

! You state that the Aemerge “unit” is endothermic. We assume you mean the carbonizer unit within the three-
component system, as later in the letter you discuss the use of heat recovery after the oxidizer, the third and second
components of the system, respectively (Background Item 10). Heat recovery would not be possible in an
endothermic unit, as there would be no heat generated.

2 Again, we read “unit” to mean only the carbonizer component.

3 You state that you also intend to evaluate cleaning of the syngas and use of the syngas in internal combustion
electrical generation. Pursuant to §129(g)(1) of the Clean Air Act, the term “solid waste incineration unit.” in
relevant part, does not include qualifying small power production facilities, as defined in section 796(17)(C) of title
16. or qualifying cogeneration facilities, as defined in section 796(18)(B) of title 16, which burn homogeneous waste
(such as units which burn tires or used oil, but not including refuse-derived fuel) for the production of electric
energy. Since this was not presented to the EPA as a current option, we are not evaluating that scenario.

4 The EPA discussed pyrolysis in the June 20, 1996, re-proposal for the HMIWI standards (see 61 FR 31736) and
concurrently developed a draft regulation for pyrolysis units (see Legacy Air Docket A-91-61, Item IV-B-56). In the
September 15. 1997, final rule (see 62 FR 48348) the EPA deferred on developing standards for pyrolysis units and
determined that the HMIWI standards were not appropriate for pyrolysis units. Subsequently, the exemption and
definition of “pyrolysis unit” were promulgated at §§60.50c(f) and 60.51c. respectively.





We do not believe that the exemption for “any pyrolysis unit” is applicable to the three-
component Aemerge system. In the information you provided, the process in the carbonizer unit
has been described as an endothermic “pyrolysis” process; however, the carbonizer, thermal
oxidizer, and heat recovery steam generator operate as a multi-component system and therefore
we must evaluate each of them as part of a system. This is because the gas stream generated in
one component (the carbonizer) is immediately and continuously routed to the next component
(the thermal oxidizer), and the operation of the prior carbonizer is integral to the operation of the
subsequent oxidizer. Emissions are not emitted to the atmosphere until the gases have passed
through all three components, including the heat recovery steam generator. Some of the units,
according to your information, are endothermic (e.g., the carbonizer), while some are exothermic
(e.g. the thermal oxidizer). Therefore, because the Aemerge system is not “endothermic”
throughout its system, we do not believe that the Aemerge system meets the exemption for “any
pyrolysis unit” as “pyrolysis” is defined in the HMIWI standards. However, this alone does not
mean that the system is therefore subject to the HMIWI standards.

Section §60.51c of Subpart Ec “Definitions” states that a hospital/medical/infectious waste
incinerator or HMIWI or HMIWI unit means:

any device that combusts any amount of hospital waste® and/or medical/infectious
waste.®

3 Hospital waste means discards generated at a hospital, except unused items returned to the manufacturer. The
definition of hospital waste does not include human corpses, remains, and anatomical parts that are intended for
interment or cremation. See §60.51c.

8 Medical/infectious waste means any waste generated in the diagnosis, treatment, or immunization of human beings
or animals, in research pertaining thereto, or in the production or testing of biologicals that are listed in paragraphs
(1) through (7) of this definition. The definition of medical/infectious waste does not include hazardous waste
identified or listed under the regulations in part 261 of this chapter; household waste, as defined in §261.4(b)(1) of
this chapter; ash from incineration of medical/infectious waste, once the incineration process has been completed;
human corpses, remains, and anatomical parts that are intended for interment or cremation; and domestic sewage
materials identified in §261.4(a)(1) of this chapter.

(1) Cultures and stocks of infectious agents and associated biologicals, including: Cultures from medical and
pathological laboratories; cultures and stocks of infectious agents from research and industrial laboratories; wastes
from the production of biologicals; discarded live and attenuated vaccines; and culture dishes and devices used to
transfer, inoculate, and mix cultures.

(2) Human pathological waste, including tissues, organs, and body parts and body fluids that are removed during
surgery or autopsy, or other medical procedures, and specimens of body fluids and their containers.

(3) Human blood and blood products including:

(i) Liquid waste human blood;

(ii) Products of blood;

(iii) Items saturated and/or dripping with human blood; or

(iv) Items that were saturated and/or dripping with human blood that are now caked with dried human blood;
including serum, plasma, and other blood components, and their containers, which were used or intended for use in





As provided by Aemerge, the system receives HMIW. The gas produced by the destruction of
the HMIW in the carbonizer unit is routed to the thermal oxidizer (the second component of the
system) where the synthetic gases resulting from the gasification of HMIW are then combusted.
This meets the definition of a HMIWI - a “device that combusts any amount of hospital waste
and/or medical/infectious waste” - as the rule does not exclude gasified HMIW. In fact, in the
February 27, 1995, proposed rule, we describe a typical HMIWI design system:

sequential combustion operations typically are carried out in two separate
chambers: primary and secondary. In the primary chamber, the waste is loaded
and ignited, the volatile organic components driven off, and the nonvolatile
materials combusted to ash. The volatile organic components released from the
primary chamber are combusted in the secondary chamber. [Emphasis added]

While the muffle furnace and nitrogen blanket should not allow for ignition of the waste in the
carbonizer unit of the Aemerge system, the purpose of that step is to drive the volatile organic
components off to the next component, the thermal oxidizer, where those volatile organic
components are then combusted. See “Background Item 6,” above: “[t]he nitrogen blanket and
negative pressure in the muffle are designed to eliminate combustion and combine with high
pyrolytic heat from the outer jacket zo drive off volatiles.”

Therefore, as the syngas produced by the destruction of the HMIW is combusted by the thermal
oxidizer within the overall Aemerge system, we conclude that the Aemerge system is
combusting HMIW and is consequently subject to 40 CFR Part 60 Subpart Ec.

As a HWIMLI, it does not appear from the information provided that the Aemerge system meets
40 CFR Part 241 standards for determining that a non-hazardous secondary material (NHSM) is
a non-waste. To be considered a non-waste, a NHSM must be processed into a legitimate

either patient care, testing and laboratory analysis or the development of pharmaceuticals. Intravenous bags are also
included in this category. '

(4) Sharps that have been used in animal or human patient care or treatment or in medical, research, or industrial -
laboratories, including hypodermic needles, syringes (with or without the attached needle), pasteur pipettes, scalpel
blades, blood vials, needles with attached tubing, and culture dishes (regardless of presence of infectious agents).
Also included are other types of broken or unbroken glassware that were in contact with infectious agents, such as
used slides and cover slips. .

(5) Animal waste including contaminated animal carcasses, body parts, and bedding of animals that were known to
have been exposed to infectious agents during research (including research in veterinary hospitals), production of
biologicals or testing of pharmaceuticals.

(6) Isolation wastes including biological waste and discarded materials contaminated with blood, excretions,
exudates, or secretions from humans who are isolated to protect others from certain highly communicable diseases,
or isolated animals known to be infected with highly communicable diseases.

(7) Unused sharps including the following unused, discarded sharps: hypodermic needles, suture needles, syringes,
and scalpel blades. See §60.51c. :





product fuel prior to introduction into the combustion unit. We are happy to speak to you further
about application of the NHSM standards to your system.

In your letter, and subsequent email of February 22, 2016, you provided examples of previous
determinations relating to gasification, pyrolysis, and combustion and applicability under section
129, including under section 129 rules other than the HMIWI standards. We note that each
determination of applicability is made on a case “by” case basis and is specific to the source and
rule in question. This determination is not based on any re-evaluation of the examples you
provided, but is based on the information you provided regarding that Aemerge system in
comparison with the provisions of the HMIWI standards governing the rule’s applicability.

Your letter presented seven (7) statements as rationale for your position that “EPA has stated that
gasification is a chemical process and is not a combustion process” and “therefore not subject to
regulation under the authority of Section 129 of the CAA, which regulates solid waste
combustion.” We respond to those statements below:

Aemerge Statement 1:
A 1995 EPA Office of Solid Waste memorandum concludes that a unit that “operates

outside of the limits of flammability” “is not an incinerator.”

EPA Response:
CAA Section 129 does not define combustion nor do any of the underlying regulations

promulgated pursuant to section 129. We evaluate applicability based on the specific rule’s
regulatory applicability provisions, as well as the technical support documents which were used
to develop the standards, in comparison to the facts presented in a specific case. General
statements that may have been issued for other purposes do not compel specific applicability
determinations under section 129.

Aemerge Statements 2 and 3:
In response to comments on the Commercial/Industrial Solid Waste Incineration Rule

(CISWI), EPA reiterated the position made in the Non-Hazardous Secondary Materials (NHSM)
Rule - essentially that gas is not a solid waste, except in the rare case that it becomes
containerized.

EPA Responses 2 and 3:
The characterization by Aemerge oversimplifies NHSM and “contained gas.” A gas may

be a solid waste subject to section 129, unless the particular rule explicitly were to exempt it
from the rule’s scope. Furthermore, based on the facts presented to us so far, we do not believe
that “contained gas” needs to be explored for the Aemerge system, for the reasons described
above; i.e., the three chambers operate as a system to combust gas produced by the destruction of
the HMIW, thus meeting the definition of a HMIWI - a “device that combusts any amount of
hospital waste and/or medical/infectious waste.”





Aemerge Statement 4:

Section 129 of the CAA applies to solid waste incineration units where the term “solid
waste incineration unit” means “a distinct operating unit of any facility which combusts any solid
waste material from commercial or industrial establishments or the general public.”

EPA Response 4
We agree with this general statement; however, it does not support concluding that the

Aemerge system is not a HMWI, as the system both contains a component that in fact combusts
waste gases and as a whole serves that purpose.

Aemerge Statement 5:
Aemerge asserts that EPA’s information on the Gasification Rule’ states EPA’s position

that gasification is a chemical process and is not combustion. As gasification is not combustion,
gasification units cannot be combustion units regulated under Section 129 of the Clean Air Act.

EPA Response 5:
EPA notes that the Gasification Rule was vacated and subsequently re-promulgated

without an exemption for gasification. See 80 FR 18777. Irrespective of that vacatur, EPA
agrees that gasification alone is not combustion. However, for the reasons discussed in the body
of this letter, we do not believe that the Aermerge system is comprised of gasification alone, but
in fact involves a component (and therefor an overall system) that combusts HMIW.

Aemerge Statement 6:
In the December 19, 2013, letter from the EPA to MaxWest, EPA determined that neither

the gasification, nor the oxidation of the syngas was regulated under the sewage sludge
incinerator (SSI) standard for that facility.

EPA Response 6:
The determination of applicability of the SSI standards to MaxWest does not pre-judge

the determination of applicability of the HMIWI rule to Aemerge. We note, moreover, that the
applicability and definitions of the types of units in the SSI standards and the HMIWI standards
are different. For example, the SSI rule limits the definition of sewage sludge to liquid, solid, or
semi-solid forms of the waste, which HMIWI does not.

Aemerge Statement 7: N .
EPA used the overall net energy input as the criteria regarding the definition of “pyrolysis

unit” in the HMIWI rule when determining the applicability of the HMIWI standards to a facility
owned by Statewide Medical Services.

7 Aemerge refers to the 2008 Final Rule regarding the Regulation of Oil-Bearing Hazardous St?condary Materials
from the Petroleum Refining Industry Processed in a Gasification System To Produce Synthesis Gas as the

“Gasification Rule.” See 73 FR 57.





EPA Response 7:

Although we are not revisiting previous determinations of applicability for the purposes
of this response, we note that the determination you mentioned predates promulgation of the
NHSM rule and the ruling in NRDC v. EPA, 489 F.3d 1250 (DC Cir. 2007)

(“‘NRDC’"). The court stated that section 129 unambiguously requires any unit that combusts
“‘any solid waste material at all’’ to be regulated as a *‘solid waste incineration unit.”” Id. For
the reasons discussed in the body of the letter, we believe that the Aemerge system combusts
HMIW and does not meet the exemption for any “pyrolysis unit.”

This determination is based on the information provided by Aemerge to the EPA. Should any of
the facts change, a new applicability determination may need to be made. This determination was
coordinated with the Office of Air Quality Planning and Standards, the Office of Enforcement
and Compliance Assurance, the Office of General Counsel and EPA Region IX.

Thank you for your request and for the information you included about your proposed project. If
you have any questions about our response, please contact my staff, Roshni Brahmbhatt, at (415)

972-3995.

Sincerely yours,

@4/ Alex1s Strauss
Acting Regional Administrator
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Landon Miller

Aemerge RedPak Services Southern California, LLC
9600 E. Avenue
Hesperia, California 92345

Re:  Request for Reconsideration of Applicability Determination Issued to Aemerge RedPak
Services Southern California, LLC

Dear Mr. Miller,

This letter is in response to your January 8, 2018, request for reconsideration of the applicability
determination referenced above. Aemerge RedPak Services Southern California, LLC (Aemerge
RedPak) has constructed a system in Hesperia, CA for the destruction of hospital, medical, and
infectious waste. After review of the supplemental material you provided to EPA after the April
7,2017, applicability determination letter, EPA has determined that the exemption at 40 C.F.R.
§60.51c in 40 CFR Part 60, Subpart Ec (HMIWI standards) for “any pyrolysis unit” applies to
the Aemerge RedPak system. If operated as described, the system is not subject to the HMIWI
standards. This determination supersedes the April 7, 2017, determination.

In your initial letter of February 22, 2016, requesting an applicability determination of the
HMIWI standards, you provided the following information about the unit.

1. The Aemerge system consists of three components:
a. Carbonizer
b. Thermal Oxidizer
c. Heat recovery steam generator

2. The first component within the system, the carbonizer unit, is described as an inert gas
“carbonization” process.

3. The carbonizer unit designed to process 5,800 pounds per hour of medical waste
(subsequent responses to the EPA indicated that the capability of the unit is up to 7,750
pounds per hour).

4. The process taking place in the carbonizer unit is endothermic.

5. The waste processed in the carbonizer unit is contained in a sealed chamber (muffle) that
receives indirect heat from an outer jacket that can be heated with natural gas or electric
heat. The outer jacket is completely isolated from the inner muffle.

6. The carbonizer unit uses nitrogen to blanket the waste material as it travels down the
muffle by way of the drag chain. The nitrogen blanket and negative pressure in the muffle





are designed to eliminate combustion and combine with high pyrolytic heat from the
outer jacket to drive off volatiles from the waste in the carbonizer unit.

7. The intent of the design of the carbonizer unit is to produce a high-quality carbon with
minimal ash. Example products are carbon that can be used as pigment for black
coloration and char that can be charged with nutrient for landscape application.

8. The carbonizer unit will also generate a synthetic gas (syngas), the composition of which
will be largely methane.

9. The syngas then will be combusted in the thermal oxidizer.

10. The resultant heat from the thermal oxidizer is used in the heat recovery steam generator
(HRSG).

Since sending us your January 8, 2018, redetermination request, you have reconfirmed the
description above, as well as provided EPA with additional information including a detailed
description of the design and operation of the carbonizer unit and its chambers, a temperature
profile of the process, and an analysis of the syngas. This additional information was provided in
a meeting on June 19, 2018, and subsequent email submittals on October 10, 2018, and October
18, 2018.

According to 40 C.F.R. §60.50c(f), “[a]ny pyrolysis unit (defined in §60.51c) is not subject to”
the HMIWI standards. In the definitions in §60.51c, “pyrolysis” is defined as “the endothermic
gasification of hospital waste and/or medical/infectious waste using external energy.” Aemerge
RedPak correctly notes in the January 8, 2018, letter that, notwithstanding 40 C.F.R. §60.50c(f),
the term “pyrolysis unit” is not defined at §60.51c; however, the exemption for pyrolysis units
was an outgrowth of the 1996 re-proposal of the HMIWI standards (61 FR 31736). In that
proposal, EPA stated that “it is inclined to adopt separate regulations for pyrolysis treatment
technologies” (61 FR 3753), and to that end prepared a draft regulation for pyrolysis treatment
technologies and made it available for comment in the docket to the 1996 re-proposal. (See
Legacy Air Docket, A-91-61, IV-B-56). In the draft pyrolysis regulation, EPA defined “medical
waste pyrolysis” (MWP) as the endothermic gasification of medical waste using external energy.
EPA further defined “primary chamber” to mean the heated portion of the MWP [unit] into
which waste is introduced and the “secondary chamber” to mean the portion of the MWP [unit]
where final oxidation of pyrolysis gas occurs. We therefore believe that requests for the
exemption for “any pyrolysis unit” at 40 C.F.R. §60.50c(f) should be evaluated by considering a
combination of an endothermic pyrolysis primary chamber and a thermal oxidizer secondary
chamber.

The materials provided to EPA through October 18, 2018, establish that the pyrolysis component
of the unit is both designed for and accomplishes endothermic gasification of waste without
combustion. The pyrolysis component heats the muffle with exhaust gases from natural gas-fired
burners. The unit is set to a sub-stoichiometric (air lean) air to fuel ratio to ensure that excess air
is not introduced into the chamber. The system is continuously monitored to ensure that oxygen
levels do not exceed 3%. If oxygen levels do rise above 3%, the system will alarm, material will
stop being introduced into the carbonizer, and the carbonizer isolation gate valve will shut to
prevent oxygen introduction into the carbonizer. By design, the system does not operate under





conditions capable of combustion, and the temperature profile provided by Aemerge RedPak
does not show an overall exothermic reaction (indicating combustion) upon introduction of waste
into the muffle furnace. For these reasons, we agree that the Aemerge RedPak system
(consisting of the carbonizer and thermal oxidizer), in Hesperia, California is not subject to 40
C.F.R. part 60, subpart Ec.

In your letter, you also raise the issue of contained gas. Because the unit is not a HMIWI, it is
not necessary to address contained gas for the purposes of determining applicability to the
HMIWI standards. Regarding potential applicability to 40 C.F.R. part 60, subpart CCCC
(because the exemption to that rule at §60.2020(d) would not apply if the unit is not subject to
subpart Ec), we note that subpart CCCC applies to the combustion of waste gases that are in a
container when combusted (see §60.2265). Since the syngas resulting from the carbonizer will
not be in a container when combusted in the thermal oxidizer, subpart CCCC will not apply to
the thermal oxidizer.

- This determination is based on the information provided by Aemerge RedPak to the EPA and
was coordinated with the EPA’s Office of Enforcement and Compliance Assurance, the Office of
General Counsel, and the Office of Air Quality Planning and Standards. If you have any
questions concerning the determination provided in this letter, please contact Nathan Dancher of
my staff at (415) 972-3482.

Sincerely,

O 21,2018

Director, Enforcement Division
U.S. Environmental Protection Agency
Region 9
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Mr. James L. Boyland
Environmental Techniques
P.O. Box 411102
Melboume, FL. 32941

Dear Mr. Boyland:

This is in response to your letter dated February 23, 1999 to Mr. Richard Copland of the
United States Environmental Protection Agency (EPA). In your letter, you requested a
determination from EPA as to whether your company’s Model 550 Pyrolytic Destructor meets
the definition of “pyrolysis™ in EPA’s regulations for hospital/medical/infectious waste
incinerators (HMIWI). See, 40 C.F.R. 60.51c. You provided further information via electronic
mail on March 10, 1999,

As you know, pyrolysis units are not subject to the HMIWI regulations. See, 40 C.F.R.
60.50¢(f). In the regulations, pyrolysis is defined as “the endothermic gasification of hospital
waste and/or medical/infectious waste using external energy.” See, 40 C.F.R. 60.51¢c. In the
preamble to the final HMIWI regulations, EPA noted that:

Pyrolysis technology is different from conventional incineration. Because air is generally
not used in the pyrolysis treatment process, the volume of exhaust gas produced from
pyrolysis treatment is likely to be far less than the volume of gas produced from the
burning of waste in an HMIWI, Although conventional combustion does not occur
during pyrolysis treatment, there are some emissions from the pyrolysis process. See, 62
Fed. Reg. 48348, 48358 (Sept. 15, 1997).

There are a number of noteworthy, additional differences between pyrolysis technology and
conventional incineration. Id. First, pyrolysis technology is an endothermic reaction (absorbs
heat) while combustion is an exothermic reaction (releases heat). Second, pyrolysis occurs in the
presence of an insignificant amount of oxygen. Id. Third and finally, pyrolysis has an external

energy source. |d,

As described in the information you provided, waste material is loaded into the pyrolysis
chamber when the chamber is relatively cool. The waste material itself has not been treated to
enhance its oxygen content. The door is closed (sealed) and the bumer in the (separate)
oxidation chamber is ignited. When the oxidation chamber reaches 1800 degrees F, the heat
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from the oxidation chamber is transferred across a physical barrier to the pyrolysis chamber., As
the pyrolysis chamber heats up, the gases in the pyrolysis chamber (initially air) expand and are
driven out of the pyrolysis chamber to the oxidation chamber. As the temperature in the
pyrolysis chamber increases further, the waste material begins to gasify, the gases continue to
expand with the temperature rise, and the gases are driven into the oxidation chamber where they
are bumed. Throughout this process, there is no air entering the pyrolysis chamber and the only
source of energy in the pyrolysis chamber comes indirectly from the oxidation chamber -- an
“external source.” The pyrolysis chamber remains at about 1000 degrees F for several hours,
after which the unit begins cooldown. As the pyrolysis chamber cools, the gases in the chamber
contract drawing a small amount of air into the pyrolysis chamber.

Part of the documentation you submitted indicates that the pyrolysis chamber of the
Model 550 will have a volume of 81 cubic feet and will treat 500 Ibs of medical waste.
Consequently, the maximum amount of air that can enter the pyrolysis chamber during cooldown
would be 81 cubic feet, which is less than 0.2 ft’/Ib of waste. In a typical 650 Ib/hr starved-air
incinerator, about 525 ft*/min of air is supplied to the primary chamber. This converts to about
31,500 ft*/hour or 48 ft'/lb of waste. If these calculations are correct, the amount of air entering
the pyrolysis chamber of your device is relatively small compared to a typical starved-air
incinerator and, coupled with the fact that the waste material is not treated before pyrolysis to
enhance its oxygen content, it appears reasonable to assume that there is an relatively small
amount of oxygen.

Based on the information you provided and in accordance with the detailed specifications
you provided, EPA concludes that your device, if designed and operated in the manner
specifically described above, could meet the definition of pyrolysis in the HMIWTI regulations.
The reason we qualify our conclusion is because you have indicated in your discussions with us
that your Model 550 Pyrolytic Destructor is still under development. This implies that the
design of the unit, as well as the operation of the unit, could change. Although there are probably
a number of changes in design and/or operation which would not change the nature of the
process from one of pyrolysis to one of combustion, some changes clearly could have this
impact.

The key features of your device which lead us to conclude that it could meet the
definition of pyrolysis, if it was designed and operated in the manner you outlined, include the
fact that the waste is placed in a sealed chamber separate from the oxidation chamber, heat is
continually transferred to the pyrolysis chamber from outside (i.e., from the oxidation chamber),
and the total amount of oxygen in the pyrolysis chamber is relatively small compared to a typical
incineration.

EPA will continue to monitor the performance of the pyrolysis unit in order to ensure that
its operation is consistent with the design characteristics. Therefore, EPA reserves the right to ask
for more information to help evaluate the unit's performance. In addition, please be aware that
your device could be subject to other federal or state regulations and EPA could regulate
pyrolysis units in the future.





This response has been coordinated with the Office of Air Quality Planning and
Standards, EPA Region 9, and the Office of Regulatory Enforcement. Please contact Jonathan
Binder at (202) 564-2516 or Rick Copland in OAQPS at (919) 541-5265 if you have any
questions,

Sincerely,

U ,vlilmS

Elliott Gilberg, Director
Chemical, Commercial Services & Municipal Division
Office of Compliance

cc: Rick Copland, OAQPS
Zofia Kosim, ORE
Jocelyn deGrandpre, OGC
Patricia Bowlin, Region 9






Subject: [EXTERNAL] : RE: Pyrolysis Application for medical waste treatment facility in Rhode Island
Thanks, Ruth!

Do you have any information on the company’s interpretation of applicability to 40 CFR Part 60
Subpart Ec? That’s the piece I'm interested in teasing out.

Pat

Patrick Bird

U.S. EPA - Region 1

5 Post Office Square, 05-2

Boston, MA 02109-3912

Phone: 617-918-1287

Fax: 617-918-0287

Email: bird.patrick@epa.gov

From: Gold, Ruth (DEM) <ruth.gold@dem.ri.gov>

Sent: Monday, January 27, 2020 11:39 AM

To: Bird, Patrick <Bird.Patrick@epa.gov>

Subject: Pyrolysis Application for medical waste treatment facility in Rhode Island
Hi Pat,

This is what | have electronically. If you need anything else, please let me know.
Good luck,

Ruth A. Gold

Supervisor — Permitting

Office of Air Resources

Rl Dept. of Environmental Management

235 Promenade Street

Providence, RI 02908

Tel: 401-222-2808, Ext. 7110

Web: http://www.dem.ri.gov/programs/air
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